thione decrement ranged from 60-80%. NADPH (spectrophotometric, Nisselbaum & Green, 1969; fluorimetric, Bergmeyer, 1974) exhibited decreases equivalent to those for reduced glutathione. The diminutions were less for macrophage preparations. I I-'4ClGlucose oxidation in resting or activated granulocytes, or in the presence of nitrofurans exhibited progressive enhancement; the pentose phosphate shunt in macrophages was only moderately stimulated. High NADPH was thus present in the phagocytosing granulocyte, with further increments produced by nitrofurans.
Nitrofurans (10, 50 and 1 0 0 .~1~) increased both 0;- (Baehner & Nathan, 1968; McCord & Fridovich. 1969 ) and H,O, (Root et al., 1975) (Boyd et al., 1979) . That could explain hepatotoxicity reports, since hepatocytes in the peripheral zone of the liver lobule are relatively hypoxic.
In man, about half a nitrofurantoin dose is excreted unchanged, and few metabolites have been identified (Hoener & Patterson, 198 1) . Present studies suggest that, in uitro, nitroreduction of nitrofurans was much enhanced in phagocytosing granulocytes and alveolar macrophages in oxygen-deficient states: the metabolites formed could produce cell damage and toxicity. Aminoglycosides are widely used in the treatment of severe bacterial infections, but high concentrations of the antibiotics are nephrotoxic (Kosek ef al., 1974 : Silverblatt, 1975 ) and damage kidney lysosomes (Luft & Patel, 1978 : Houghton eta/.. 1976 . A combination of aminoglycoside and cephalosporin antibiotics appears to give some protection against the nephrotoxicity. although other work suggests that cephalosporins potentiate the nephrotoxicity of the aminoglycosides (Mannion ef al.. 198 1). In this present study we have examined the effect of gentamycin and cefuroxime on the stability of rat kidney lysosomes in vivo.
Experimental
The antibiotics were administered to male Wistar rats as a subcutaneous injection. The doses used were 50mg of gentamycin/kg and 30mg of cefuroxime/kg.
Rats were killed 12 h after the administration of the antibiotic, and lysosomes were prepared from the kidneys by the method of Maunsbach (1974) . The total enzyme activity of the lysosomal suspension was measured after addition of 1% (w/v) Triton X-100 to disrupt the organelles. The soluble enzyme activity was determined by assaying the clear supernatant obtained after removal of the lysosomes by rapid centrifugation and ultrafiltration.
The muramidase activity was determined at 37OC and pH6.5 by following the decrease in A,,, of a suspension of Micrococcus lysodeikticus cell walls.
The P-N-acetylglucosaminidase activity was determined at 37OC and pH5.0 by following the increased fluorescence owing to the liberation of the free phenol from the 4-methylumbelliferyl ester.
The rat kidneys were homogenized in the buffered sucrose (0.44~-sucrose/l mM-EDTA, pH7.2) and a sample was centrifuged at lOOOOg for IOmin. The free activity was obtained by measuring the supernatant and the bound enzyme activity by assaying the pellet after the addition of 1% Triton X-100. The bound/free ratio was then calculated.
Results and discussion
Lysosomes isolated from the control and treated rats were incubated at 37OC for up to 90min. During this time the VOl. 10 BIOCHEMICAL SOCIETY TRANSACTIONS 20 -lysosomes from normal rats reteased some 7% of the Nacetylglucosaminidase content, whereas 1 ysosomes isolated from rats given only one antibiotic released less than this (Fig. la) . The doses of gentamycin and cefuroxime used in the experiment therefore appear to make the lysosomes less susceptible to thermally induced damage. A similar pattern was observed with the enzyme muramidase (Fig. lb) , and experiments involving light-scattering also support this observation.
However, if the two antibiotics are given together, then the lysosomes isolated from the kidneys of treated rats appear to be more labile, since incubation at 37OC for 90min releases 15% of the N-acetylglucosaminidase activity and 23% of the muramidase activity present in the particles (Fig. I) . Further evidence for this change in lysosomal stability is provided by measurements of the bound/free ratia, which fell from 3.6 to 1.6 for N-acetylglucosaminidase and from 2.7 to 1.7 for muramidase after injection of the two antibiotics together.
At first sight, therefore, these experiments appear to support the view that the combined antibiotics act synergistically in causing renal injury. However, the stability of the isolated lysosomes also varies with the dose of the drug given and the time between the injections. Furthermore, the effect on the lysosomes also depends how long the rat was killed after the last injection. Further work is required on these aspects. to try to reconcile the apparent contradictory reports cited in the introduction. mackerel oil, which has a low level of linoleic acid but is rich in polyunsaturated fatty acids such as C20,.5 and C22,.6 or 10% coconut oil or 10% lard, which contained low concentrations of C,8,,2 and high concentrations of saturated fatty acids. A post-mitochondria1 fraction was obtained from the mucosa of 50cm of the lower small intestine. NADPH-dependent benzo[alpyrene hydroxylation was determined fluorimetrically by the method of Dehnen et al. (1973) and benzolalpyrene metabolites were also assayed by high-pressure liquid chromatography (Stohs et al., 1976) . Fatty acid compositions of the diet and mucosa were determined by g.1.c. The results (Table 1) show that the lipid composition of the mucosa changed as the fatty acid composition of the diet was changed. Feeding the 10% corn oil diet resulted in a large increase in the incorporation of linoleic acid into the membrane, whereas a 10% coconut oil or 10% lard diet caused only small changes. Mackerel oil diet caused a decrease in C,8;2 content in the mucosal fraction but an increase in the incorporation of other polyunsaturated fatty acids such as C,,:, and CZ2:,. These fatty acids may be incorporated at the expense of linoleic acid.
Replacing the stock diet containing 4.5% fat by a fat-free diet caused a fall of 24% in the rate of hydroxylation of benzolalpyrene, which was related to the type of fat fed and the quantity of polyunsaturated fatty acids in the diet. Feeding a 10% lard, mackerel oil or corn oil diet produced activities significantly (P<0.05) higher than in rats fed a fat-free diet (Table 1 ). The rate of metabolism of benzo[alpyrene was also increased when the amount of fat in synthetic diet was increased from 10 to 20% or if the stock diet was supplemented with 10% fat.
Feeding a 20% corn oil diet rich in linoleic acid resulted in a benzo[alpyrene hydroxylase activity that was significantly (P <
